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(54) OFFSET ROTATIONAL JOINT UNIT WITH ROTATION CORRECTION MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an offset 
rotational joint unit with a rotation correction mechanism, 
applicable for a double arm mechanism of care giving 
assist robot or the like, which can perform bending action 
of a two-dimensional surface by only a rotational 
mechanism and can cope with high load weighting. 
SOLUTION: One set of offset rotational joint unit 4 is 
constituted by a first arm 1 , a rotation correction arm 2 
driven to rotate with an axis of this first arm 1 serving as 
the center, and a second arm 3 driven to rotate with an 
axis diagonal to this rotation correction arm 2 serving as 
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the center. A rotation correction joint mechanism part 5 connecting the first arm 1 and the 
rotation correction arm 2 and an offset rotation joint mechanism part 6 connecting the rotation 
correction arm 2 and the second arm 3 are driven by a single motor 12, by reverse rotation 
with the rotation correction joint mechanism part synchronized according to rotation of the 
offset rotation joint mechanism part, the second arm performs bending action in a two- 
dimensional surface relating to the first arm by only a rotational mechanism. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st arm, the rotation correction arm by which a rotation drive is carried out a core [ the 
axis of this 1st arm ], 1 set of offset rotation joint units are constituted from this rotation correction arm 
and the 2nd arm by which a rotation drive is carried out a core [ the axis crossing diagonally ]. The 
offset rotation joint unit with a rotation correction device characterized by connecting said 1st arm and 
said rotation correction arm through the rotation correction joint device section, and connecting said 
rotation correction arm and said 2nd arm through the offset rotation joint device section. 
[Claim 2] The offset rotation joint unit with a rotation correction device according to claim 1 to which 
said rotation correction joint device section and said offset rotation joint device section are characterized 
by driving through the biaxial reversal device section by the same (hiving source. 
[Claim 3] The offset rotation joint unit with a rotation correction device according to claim 1 or 2 to 
which said rotation correction joint device section synchronized, and said 2nd arm enabled two- 
dimensional bending actuation to said 1st arm by carrying out inverse rotation with rotation of said 
offset rotation joint device section only by the rolling mechanism. 

[Claim 4] Said 1st arm, said rotation correction arm, and said 2nd arm are an offset rotation joint unit 
with a rotation correction device given in any of claims 1-3 by which it is formed by the hollow barrel, 
respectively and joint control units, such as a motor, an include-angle encoder, a motor control circuit, 
and a communication circuit, are built into the interior of this hollow barrel by one they are. 
[Claim 5] An offset rotation joint unit with a rotation correction device given in any of claims 1-4 which 
prepare a through tube in said rotation correction joint device section and said offset rotation joint device 
section, and enabled it to install a signal line etc. they are. 

[Claim 6] An offset rotation joint unit with a rotation correction device given in any of claims 1-5 wind 
a tactile sensor around all or a part of said 1st arm, said rotation correction arm, and said 2nd arm, and 
cover by the envelope, and prepare a tactile sensor digital disposal circuit in the arm concerned, and take 
out the contact pressure information which said tactile sensor has sensed as an electrical signal, and it 
enabled it to reflect in control of the offset rotation joint unit concerned they are. 
[Claim 7] An offset rotation joint unit with a rotation correction device given in any of claims 1-6 which 
prepared the slip ring which transmits the power and the signal between arms to the penetration shaft of 
said include-angle encoder they are. 

[Claim 8] An offset rotation joint unit with a rotation correction device given in any of claims 1-7 which 
formed the brake means in the end of the revolving shaft of said biaxial reversal device section they are. 
[Claim 9] The offset rotation joint unit with a rotation correction device given in any of claims 1-8 they 
are which becomes as can hold so that the electromagnetic-clutch brake-mechanism section may be 
prepared in the end of the revolving shaft of said biaxial reversal device section and a rotation correction 
arm or the 2nd arm may not be rotated. 

[Claim 10] An offset rotation joint unit with a rotation correction device given in any of claims 1-9 
which formed a part of hollow barrel of said 1st arm, said rotation correction arm, or said 2nd arm in the 
bellows configuration they are. 
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Japan Patent Office is not responsible for any 
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2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the offset rotation joint (oblique intersection rotation 
joint) unit of the robot which can bend a joint in a two-dimensional side only by the rolling mechanism, 
especially an offset rotation joint unit with a rotation correction device. 
[0002] 

[Description of the Prior Art] Link drive methods, those concomitant use methods, etc. are in the axial 
drive method which controls rotation of a revolving shaft by the hinge mold joint device which consists 
of a revolving shaft which there are various things in the joint device of industrial robots or an 
entertainment mold robot, for example, is generally used, and bearing by setting a fixed shaft as bearing 
or the bearing drive method which fixes a shaft side and carries out the roll control of the bearing, and a 
pan. An axial drive method and a bearing drive method are those which is learned if a rotation drive is 
not carried out in the axial rotation section in support of the full load by the side of a follower in a hand 
of cut and this direction, need big running torque and have not turned to a heavy load working-level 
month. On the other hand, although the axial big moment was obtained and the link mechanism drive 
method has turned to a heavy load working-level month, since it needed a big link mechanism for the 
cylinder exterior, filling the demand to the care miscellaneous-function robot of which actuation 
complicated as a robot's arm device is required for the outer case section had unreasonableness. 
[0003] this invention persons proposed the articulated robot (Japanese Patent Application No. No. 
319334 [ 1 1 to ]) of the arm mold the offset rotation joint was connected [ arm ] previously as a joint of 
the heavy load sense by different method from a hinge mold joint. In a complicated motion of an end 
effector, positioning of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. has this articulated 
robot's description in an easy point as it is possible. However, since a middle joint unit moved in a 
zigzag direction intricately, simple actuation, such as refraction within a 2-dimensional side, had an 
unsuitable fault. Moreover, the operating range of a middle joint unit needed to be checked beforehand. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, at the hinge mold joint of an axial drive 
method or a bearing drive method, in order to receive and carry out the five axis control of the self- 
weight with a thin shaft, a big burden will be placed on bearing. Moreover, since it becomes the 
structure where some wiring of a motor etc. projects out of a barrel, there is a fault to which user- 
friendliness worsens. It is, rotating the shaft which gave the offset angle (oblique intersection angle) to 
the barrel shaft in the shape of a cone on the other hand, although it can respond to a heavy load with a 
comparatively small arm since an offset rotation joint's can constitute a joint only from a rolling 
mechanism, and since it has the structure of taking the angle of bend to a barrel shaft, there is a fault in 
which the direction of an intermediate angle of bend does not become settled, therefore — for example, it 
is difficult to perform simple two-dimensional bending actuation - etc. — there was a trouble. 
[0005] then, this invention can perform 2-dimensional actuation only in a rolling mechanism, and can 
carry out until [ large-sized ] correspondence from small, and aims at offering the offset rotation joint 
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unit with a rotation correction device which can support a heavy load load. 
[0006] 

[Means for Solving the Problem] this invention persons establish the rotation correction device rotated 
in the direction offset to the hand of cut of an offset rotation joint in the research process for solving the 
above-mentioned trouble, constituting the offset rotation joint device section and the rotation correction 
device section as a joint unit of a pair ~ easy — two-dimensional bending actuation — ******, although 
it found out that things were made Since each joint device needs the independent roll control, when the 
offset rotation joint device section and the rotation correction device section are made into the joint unit 
of a pair, There is difficulty in minute delay of operation, bending precision, etc., and there is a point 
that the miniaturization of the combination joint of the offset rotation joint device section and the 
rotation correction device section is difficult, and this invention is reached as a result of inquiring 
further. 

[0007] Namely, the offset rotation joint unit with a rotation correction device of this invention which 
solves the above-mentioned trouble The 1st arm, the rotation correction arm by which a rotation drive is 
carried out a core [ the axis of this 1st arm ], 1 set of offset rotation joint units are constituted from this 
rotation correction arm and the 2nd arm by which a rotation drive is carried out a core [ the axis crossing 
diagonally ]. It is characterized by connecting said 1st arm and said rotation correction arm through the 
rotation correction joint device section, and connecting said rotation correction arm and said 2nd arm 
through the offset rotation joint device section. 

[0008] When said rotation correction joint device section and said offset rotation joint device section 
drive through the biaxial reversal device section by the same driving source, there is an advantage which 
control becomes easy, and can cancel minute delay of operation, and can perform the miniaturization of 
a combination joint. With rotation of said offset rotation joint device section, when said rotation 
correction joint device section carries out inverse rotation, said 2nd arm enables two-dimensional 
bending actuation to said 1st arm only by the rolling mechanism. As for said 1st arm, said rotation 
correction arm, and said 2nd arm, it is desirable to form by the hollow barrel, respectively and to build 
joint control units, such as a motor, an include-angle encoder, a motor control circuit, and a 
communication circuit, into the interior of this hollow barrel at one. It is desirable to prepare a through 
tube in said rotation correction joint device section and said offset rotation joint device section, and to 
enable it to install a signal line etc. Furthermore, by preparing the slip ring which transmits the power 
and the signal between body of revolution to the penetration shaft of said include-angle encoder, a twist 
of the power line and a signal line is canceled and it can apply to many rotations. 
[0009] And the joint unit suitable for for example, a care auxiliary robot's arm device can be obtained by 
winding a tactile sensor around all or a part of said 1st arm, said rotation correction arm, and said 2nd 
arm, and covering by the envelope, and preparing a tactile sensor digital disposal circuit in the arm 
concerned, taking out the contact pressure information which said tactile sensor has sensed as an 
electrical signal, and enabling it to be reflected in control of the offset rotation joint unit concerned. It is 
desirable to form a brake means in the end of the revolving shaft of said biaxial reversal device section, 
furthermore, enabling-it [ to hold so that the electromagnetic-clutch brake-mechanism section may be 
prepared in the end of the revolving shaft of said biaxial reversal device section and a rotation correction 
arm or the 2nd arm may not be rotated ] GA — it is desirable. Moreover, flexibility and a skid function 
can be given to an arm by forming a part of hollow barrel of said 1st arm, said rotation correction arm, 
or said 2nd arm in a bellows configuration. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
based on a drawing. Drawin g 1 shows the outline of 1 operation gestalt of the offset rotation joint unit of 
this invention, drawing 2 is the cross-section detail drawing, and drawing 3 is an actuation explanatory 
view. These can show an articulated robot's Ichinoseki knot unit section, are with the 1st arm 1, and the 
rotation correction arm 2 and the 2nd arm 3, can constitute one offset rotation joint unit 4, and can 
perform two-dimensional bending actuation as the 2nd arm 3 shows to drawin g 3 in the combination of 
only a rolling mechanism to the 1st arm 1. 
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[001 1] The 1st arm 1, the rotation correction arm 2, and the 2nd arm 3 are formed in hollow tubed, 
respectively. And as typically shown in drawing 3 , although the 1st arm 1 serves as the right-angle side 
7 where the arm tip was cut by the right angle to the medial-axis line, and the rotation correction arm 2 
serves as the right-angle side 8 so that the end face side edge section may counter with the right-angle 
side 7 of the 1st arm, the tip side edge section serves as a medial-axis line and the sloping (this operation 
gestalt 30 degrees) inclined plane 9. Moreover, the end face side edge side of the 2nd arm 3 is an 
inclined plane 10 so that it may counter with the inclined plane 9 of a rotation correction arm. Right- 
angle sides (A- A side) counter, the 1st arm 1 and the rotation correction arm 2 are connected through the 
rotation correction joint device section 5, and inclined planes (B-B side) counter and the rotation 
correction arm 2 and the 2nd arm 2 are connected through the offset rotation joint device section 6. The 
rotation correction joint device section 5 and said offset rotation joint device section 6 drive by the 
motor (this operation gestalt servo motor) 12 which is the same driving source. 

[0012] It is fixed through the proper attachment base 13 ( drawing 2 ) in the 1st arm 1, and a motor 12 is 
connected with the rotation correction joint device section 5 and the offset rotation joint device section 6 
through the biaxial reversal device section 15 from the output shaft, and carries out the rotation drive of 
them. It is supported by the attachment base 13 free [ rotation of the driving shaft 17 a rotation drive is 
carried out / the driving shaft / by the proper rotation transfer device 16 from a motor 12 ], and the 
gearing 18 of the 2 shaft reversal device section is being fixed to it by the point of this driving shaft. 
When the proper brake-mechanism sections 19, such as electromagnetic brake, are formed, an arm 
carries out predetermined include-angle crookedness, and it holds the location, and this brake 
mechanism acts, maintaining the location in the end face section side of a driving shaft 17 can be 
continued to a heavy load, and it is safe for it. 

[0013] The rotation correction joint device section 5 consists of the stator section which is a driving 
side, and the Rota section which is a follower side, the stator section is connected with 1st arm 1 point, 
and the Rota section is connected with the rotation correction arm 2. And a harmonic-drive device is 
constituted and turning effort is told to a follower side with a high reduction gear ratio from a driving 
side so that it may explain in full detail below in the stator section and the Rota section. 
[0014] It is fixed to the point of the 1st arm 1 used as right- angle opening, and the stator housing 20 
makes free bearing of the rotation of the cylinder shaft 23 for rotation correction Seki nodal drives with 
which the through tube which carries out bearing of the cylinder shaft 21 for offset Seki nodal drives is 
formed in the center section by bearing 24. Bearing of the rotation of the point of this cylinder shaft 23 
for rotation correction Seki nodal drives is made free to the Rota housing 30 by bearing 26. The internal 
gear 27 which meshes with the gearing 18 attached in said driving shaft 17 is being fixed to the end face 
side of the cylinder shaft 23 for rotation correction Seki nodal drives. Rotation is transmitted for rotation 
of this internal gear to the rotation correction arm 2 with a high reduction gear ratio through a harmonic- 
drive device. 

[0015] A well-known harmonic-drive device can adopt a harmonic-drive device suitably. With this 
operation gestalt, the tip side peripheral face of the cylinder shaft 23 for rotation correction Seki nodal 
drives serves as the elliptical cam 3 1 , and bearing 28 is formed between this cam side and the point inner 
skin of the input gear member 32 fixed to said stator housing 20. The input gear member 32 is formed in 
the shape of [ from which the lower limit section is the mounting-flange section ] a cylinder, a cylinder 
drum section is formed by the metal material in which elastic deformation is possible, and the external 
tooth is formed in the upper limit section peripheral face. 

[0016] On the other hand, while the output gear member 37 in which the internal tooth which gears with 
the external tooth of the input gear member 32 is formed is fixed to inner skin by the Rota housing 30 
and bearing of the rotation of this output gear member is made free to the stator housing 20 at it, the 
point is being fixed to the rotation correction arm 2 through the rotor housing 30. Many (for example, 
two sheets) numbers of teeth are formed from the external tooth of the input gear member 32 which 
carries out elastic deformation, and the internal tooth of the output gear member 37 is with the cylinder 
shaft 23 for rotation correction Seki nodal drives, the input gear member 32, and the output gear member 
7, and constitutes the harmonic-drive device in which turning effort is transmitted with a large reduction 
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gear ratio. 

[0017] The gearing 38 which meshes with said driver 18 is formed in the end face side peripheral face of 
the cylinder shaft 21 for offset Seki nodal drives by which bearing is carried out to the through tube of 
the cylinder shaft 23 for rotation correction Seki nodal drives pivotable. Therefore, when a motor 12 
drives, the cylinder shaft 23 for rotation correction Seki nodal drives and the cylinder shaft 21 for offset 
Seki nodal drives rotate to hard flow mutually. At the tip of the cylinder shaft 21 for offset Seki nodal 
drives, bevel gear 40 were fixed, these bevel gear were formed in the inclination fixed hollow shaft 41 of 
the offset rotation joint device section 6, and it has geared with the internal-tooth bevel gear 42. If the 
point established by inclining to the axis of the 1st arm and the rotation correction arm 2 between the 
inclined plane 9 of the rotation correction arm 2 and the 2nd arm 3 and 10 is removed, the offset rotation 
joint device section 6 Since it is the same device at the point of transmitting turning effort for turning 
effort to the 2nd arm 3 with the high reduction gear ratio through a harmonic-drive device like the 
rotation correction joint device section 5, only explanation of a sign is explained and detailed 
explanation is omitted. 

[0018] Stator housing with which 43 was fixed to the axial support base and 44 was fixed to the inclined 
plane of a rotation correction arm, Rotor housing with which 45 was fixed to the inclined plane 10 of the 
2nd arm 3, 46 is an input gear member and 47 is an output gear member. The turning effort of the 
cylinder shaft 48 for offset Seki nodal drives By being transmitted to the inclination hollow shaft 41 
through a bevel-gear device, and being transmitted to the 2nd arm which has countered through a 
harmonic-drive device in the inclined plane further, the 2nd arm 3 Cone rotation is set as the center-of- 
rotation p core shown in drawing 1 to a rotation correction arm with the tilt angle (offset angle) gamma. 
The encoder 49 is formed between the inclination fixed shaft 41 and the inclined plane 10 of the 2nd 
arm 3 so that angle of rotation of the 2nd arm 3 to the inclination fixed shaft 41 can be detected. 
[0019] The feeling sensor 50 which detects feeling information , such as planar pressure , is wind and 
form in the periphery section , each arm of this operation gestalt can detect the planar pressure which 
acts on each arm from the outside , and it is make to make it have reflect it in control of a joint unit by 
make into an electrical signal feeling information which this feeling sensor detected . The pressure 
which this gives to the body when supporting the direct body etc. with an arm as a nursing robot when 
an external obstruction is hit while the arm operated is detected, and accident can be prevented. 
Moreover, the elastic envelope 51 which has elasticity if needed is formed in each arm, for example, it 
enables it to apply to a care robot's double arm device. Furthermore, with this operation gestalt, the 
bellows section 56 which made a part of hollow barrel (barrel body) 1 1 of an arm the shape of a wave 
was formed, and flexibility and the skid effectiveness were given to the arm. However, what is 
necessary is for the bellows section not to be necessarily required and just to form it suitably if needed. 
[0020] and as a controlling mechanism which controls each joint unit for every unit Required control 
circuits, such as the IC circuit 52 for motor control, the IC circuit 53 for feeling sensors, IC54 for 
encoders, and IC55 for a communication link, are included in ** shown in drawing 1 in the arm. It is 
connected by the cable (an electric wire, optical cable) wired through the centrum in the control unit of 
the center which controls a motion of the whole robot, wireless (an electric wave, infrared radiation), or 
an arm. 

[0021] The offset rotation joint unit with a rotation correction device of this operation gestalt is 
constituted as mentioned above, if the controlled variable which moves the specified quantity to a joint 
unit (60 degrees is crooked in a two-dimensional side in a joint) is given by die central control unit 
which is not illustrated, a control signal will be given to a servo motor by IC for motor control, and a 
motor 12 will drive it. If a driving shaft 17 rotates through the rotation conduction device 16 by the 
motor 12, the cylinder shaft 23 for rotation correction Seki nodal drives and the cylinder shaft 21 for 
offset Seki nodal drives will rotate to hard flow mutually by the biaxial reversal device section 15. 
Rotation of the cylinder shaft 23 for rotation correction Seki nodal drives is transmitted to the rotation 
correction arm 2 according to a harmonic-drive device at a high reduction gear ratio, and rotates the 
rotation correction arm 2 to the circumference of the axial center of the 1st arm 1 . On the other hand, the 
rotation of the cylinder shaft 21 for offset Seki nodal drives by which a rotation drive is carried out to 
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the cylinder shaft 23 for rotation correction Seki nodal drives, and an opposite direction It is transmitted 
to the offset rotation Seki nodal drive cylinder shaft 48 which has fitted into the inclination fixed hollow 
shaft 41 of the offset rotation joint device section 6 established by carrying out a predetermined include- 
angle inclination with the axis of the 1st arm 1 and the rotation correction arm 2 free [ rotation ] through 
the bevel-gear device prepared in the point. High torque is transmitted to the 2nd arm 3 with a high 
reduction gear ratio according to a harmonic-drive device, and the 2nd arm 3 is rotated to the 
circumference of the axial center of the rotation correction arm 2, and the inclination fixed 
predetermined include-angle (whenever [ offset angle ]) gamma inclined hollow shaft 41. Consequently, 
the 2nd arm 3 carries out cone rotation which makes the point P shown in drawing 1 to the rotation 
correction arm 2 top-most vertices, i.e., three-dimension movement. 

[0022] However, since the rotation correction arm 2 rotates to coincidence synchronizing with the 2nd 
arm and hard flow, in drawing 2 , movement to a direction perpendicular to space will be offset by 
rotation of a rotation correction arm, and the 2nd arm will rotate in a 2-dimensional side relatively. 
Consequently, the 2nd arm 2 will be crooked in a two-dimensional side to the 1st arm. Therefore, the 
curvature movement of the arm in a two-dimensional side can be made to perform like the hinge mold 
joint of a general bearing drive method only in arm shaft rotation. A joint device must be enlarged 
inevitably [ in order to support a heavy load in the case of the hinge mold joint of a bearing drive 
method ]. Although it is not fit for supporting a load in the crookedness direction, the thing of this 
operation gestalt Since it is only the rolling mechanism rotated in the direction of the direction right 
angle of bending, a large load can be supported also in the crookedness direction. For example, it is 
possible to support goods so that it may hold by the double arm combining two arms, and it is very 
effective as a joint device of a care robot or a care miscellaneous- function robot. And since a rotation 
correction arm and the 2nd arm are driven by the motor of a piece, structure is easy,-izing of it can be 
carried out [ small lightweight ], since control is easy, there is also no delay of operation and there is 
also an advantage of also being able to raise bending precision. 

[0023] Moreover, since the 1st arm 1, the rotation correction arm 2, and the 2nd arm 3 are constituted 
from this operation gestalt by each by the barrel in the air, a motor and a control equipment are storable 
in an arm. Moreover, a fine sight is not spoiled, while being able to penetrate and prepare the inside of 
an arm, and these exposing the power line and a communication wire outside and not becoming the 
obstacle of an activity, since the gap is prepared between the motors, control equipments, and barrel 
walls which a through tube is formed in each joint device section, and are established in a barrel. 
[0024] Although the above showed the typical operation gestalt of the offset rotation joint unit with a 
rotation correction device concerning this invention, not only the above-mentioned operation gestalt but 
various design changes are possible for this invention. Drawing 4 - drawing 6 show other operation 
gestalten of the offset rotation joint unit with a rotation correction device concerning this invention. 
Since the fundamental configuration is the same as that of said operation gestalt, these offset rotation 
joint units with a rotation correction device explain only difference. 

[0025] With the operation gestalt shown in drawing 4 , the rotation driving mechanism from a motor 12 
to the biaxial reversal device section is different as compared with said operation gestalt. A driving shaft 
is constituted from a double shaft and the electromagnetic-clutch device section and the 
electromagnetic-brake device section are prepared in the opposite side of a biaxial reversal device, it 
holds so that a rotation correction joint may not be rotated by electromagnetic-clutch actuation, and it 
enables it to have rotated the offset rotation joint unit with this operation gestalt. That is, while fixing the 
gearing 61 for rotation correction joints to the outside cylinder shaft 60, the pulley 62 which builds over 
a belt 63 between the motor shafts of a motor 12 is being fixed. And the interior of the cylinder shaft 60 
is penetrated and the offset rotation Seki nodal drive shaft 65 is established. The gearing 67 for offset 
rotation Seki nodal drives which meshes with the gearing 66 fixed to the cylinder shaft 23 for offset 
rotation Seki nodal drives is being fixed to the end section of this offset rotation Seki nodal drive shaft 
65. The electromagnetic-brake clutch equipment 70 which achieves a clutch function and a brake 
function is formed in the other end of the outside cylinder shaft 60 and the inside offset rotation Seki 
nodal drive shaft 65. This electromagnetic-brake clutch equipment 70 transmits the turning effort of** 
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motor according to a clutch device to both the gearing 61 for rotation correction joints, and the gearing 
67 for offset rotation joints. The location which rotates the rotation correction arm 2 and the 2nd arm 3 
of each other synchronizing with hard flow, ** Tell only the gearing 67 for offset rotation joints the 
turning effort of a motor, tell only the gearing 61 for rotation correction joints the turning effort of the 
location and ** motor which are made to rotate the 2nd arm in a three-dimension side, and the 2nd arm 
in the condition which carried out predetermined include-angle crookedness of having fixed It can 
change to the location which carries out predetermined include-angle rotation at the circumference of the 
axis of the 1st arm suitably, and the operation held so that a brake may be operated in those locations 
and the 2nd arm 3 and a rotation correction arm may not rotate is carried out according to a brake 
mechanism. Especially the configuration is not limited that this electromagnetic-brake clutch equipment 
70 should just constitute in arbitration combining a well-known electromagnetic-brake device and a 
well-known electromagnetic-brake device so that the above-mentioned actuation may be carried out. 
[0026] Moreover, the slip ring 71 is formed in the penetration shaft of the encoder 49 which detects 
rotation of an offset rotation joint, and the twist of the installed power and the signal line made into the 
through tube of the offset rotation joint device section is canceled, and it can be made to carry out with 
this operation gestalt the free roll control without taking a hand of cut into consideration. 
[0027] Drawing 5 shows the operation gestalt of further others of the offset rotation joint unit with a 
rotation correction device concerning this invention, and it constitutes it from this operation gestalt so 
that the case of an electric servo motor may serve as a part of barrel of an offset rotation joint unit. In 
drawing, 75 is a motor and the motor case has become a part of direct barrel 4. 76 is an encoder. In 
addition, the 2 shaft reversal device section in drawing The driver 77 attached in the motor shaft, The 
collar gear 80 formed in the attachment base 78 fixed to the barrel 4 of the 1st arm at the main shaft 79 
bearing of the rotation of was made free, and this main shaft 79, the gearing 81 for offset rotation joints, 
the gearing 82 for rotation correction, the gearing 84 fixed to the cylinder shaft 83 for offset rotation 
Seki nodal drives, And it consists of internal gears 27 fixed to the cylinder shaft 23 for rotation 
correction Seki nodal drives. It is possible by setting up suitably the speed ratio of the gearing 81 for 
offset rotation joints, and a gearing 84, and the speed ratio of the gearing 82 for rotation correction, and 
an internal gear 27 to change the speed ratio of the rotation correction arm 2 to the 2nd arm 3 into 
arbitration. 

[0028] Furthermore, the motor 80, the driver, and the encoder 81 linked directly the offset rotation joint 
unit with a rotation correction device of the operation gestalt shown in drawing 6 , it was constituted in 
one, and attained miniaturization simplification more. Therefore, the angle of rotation of an offset 
rotation joint device is also controlled by angle of rotation of a motor 80. moreover, the thing for which 
the driver of this operation gestalt is divided into the gearing 82 for rotation correction joints, and the 
gearing 83 for offset rotation joints like the operation gestalt shown in drawing 5 , and is constituted, 
and each gearing is replaced with ~ each of an offset rotation joint device and a rotation correction joint 
device — accommodation of a gear ratio was enabled. 

[0029] Although the harmonic gear device was used for each motor style of the rotation correction joint 
device section 5 and the offset rotation joint device section 6 with each above operation gestalt, it is also 
possible not to restrict this invention to this and to adopt other gearing devices. 
[0030] 

[Effect of the Invention] As mentioned above, according to the offset rotation joint unit with a rotation 
correction device of this invention, bending actuation within a 2-dimensional side can be performed like 
the hinge joint device usual only by the rolling mechanism, since it is moreover only a rolling 
mechanism, it can be small and a heavy load can be supported, and a heavy load can apply to double 
arm devices, such as a required care miscellaneous-function robot. Moreover, when the rotation 
correction joint device section and the offset rotation joint device section make it drive through the 
biaxial reversal device section by the single motor, since control becomes easy, and minute delay of 
operation can be canceled and the number of servo motors is reduced, a control unit can also be made 
small and can perform the miniaturization of a combination joint, furthermore, the interior of an offset 
rotation joint unit with a rotation correction device — joint control unit ****** ? such as a motor control 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



8/11/2004 



Page 7 of 7 



circuit and a communication circuit, — an independent function can be given for every joint unit by 
things, and an assembly and an attachment-and-detachment specification are easy. 
[0031] By preparing the slip ring which a signal line etc. can be installed, a signal line, the power line, 
etc. be outside exposed, and there be no obstructive thing, and transmit power and a signal between 
body of revolution, when each arm which constitute a joint unit form by the hollow barrel, respectively 
and prepare a through tube in the rotation correction joint device section and the offset rotation joint 
device section, a twist of the power line and a signal line be canceled and it can apply to many rotations. 
Furthermore, since the contact and load pressure to the obstruction of a robot arm are detectable serially 
by winding a tactile sensor around all or a part of each arms, covering by the envelope, and enabling it to 
reflect in control of an offset rotation joint unit the contact pressure information which the tactile sensor 
has sensed, the joint unit suitable for a care auxiliary robot's arm device can be obtained, for example. 
Furthermore, by forming a part of arm in a bellows configuration, flexibility and a skid function can be 
given to an arm and accident can be prevented. Moreover, by forming a brake means in the end of the 
revolving shaft of the biaxial reversal device section, it can certainly fix to the rotation termination 
location of each arm, and safety can be raised more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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te A* ¥T»» 3 2 fc 5 S HT 

(ortt^#tt»t 6 a^i w 3 2(D^mxvmwc 

Wj^Rf^Wl 2 3, AA^7SW3 2, aaj£ZML3 7 
[3M^*IE3] 

[«jE»**B«] 0 0 17 

[0017] |HlK«FjEHfliSig«!iffl RfStt 2 3 cDMiidFLle 

2 i (Dmmwnmma^ m^mmmm 1 s t«^-&5 

ft*3 8^M$ntv>5o l^ot, ^e — ^ 1 2^JBtt 
1"6C £tcj: ^ (UtefelE^tfiigttfflRfiftti 2 3 t ^7 
-fey MHfl5KI6fflRffiNi2 l ttSLv>*ca!*|fi]iclaHE"r 

a6o fff^^te4 l (c^(t^nrp fc 9#^#^:4 2 £u® 

17 - A 2 t » 2 7 - A 3 ^ WfflSffi 9 , 1 OPfll:, S 

i r-A^t>*iHite^iEr-^ 2 (ommcM^rMffi it 

[^«*IjE4] 

MfjE#&gS«] 0 0 18 

[0 0 18] 4 3«jf/<-^ > 4 4^[hI^IET- 

I2 7-A3(7)»ffil 0 Ci^^fcn-^-^^^ 
4 6^^7Wt 4 7^^7MTfc 



2 7- AtCgit$ix5r 4: let 9, ig2T-A3te, HI 
1 iC^-TiHila^'kp +'Wc«#Wl (^^ir>yh^) y"C 
[E]^fi4lET-^ic^-LrR#.[Hieili!j^-r5 <fc ?icfto 
T^6 0 mn^^4 1 (C»-T3»2T— *3<PEHE*I 

I^2 7-A3(DffiMl 0 ^C0B8fcK*tibtb-CV^ 
[ffiIE>Pj-^3l@^] 0 0 2 1 

[0 0 2 1 ] *jtl6*ll8<0|HHE<iFiE«*«-#*7-fe y V 
(0iJxJ3\ Biffi*2#:7oBrt-e6 0° JBft) Sri-5»JW 

^(csjaift^s^^p,^ i 2j6SK»*ns. ^ 

— * 1 2tc<t 9lHltee*«l«l 6 LTlMWil 7^ 
m£rrz>b, 2WSK«l««fBl 5{cii9, lelteftjEBIfflS 
iE»JBRfi&tt2 3i:t7ty hBBttKttffiRffi«l2 1 ^ 
5H/^ci»*[S](c|eIte-rSo IHte*aEBilBsre«lfflRfSI«l 2 

3 (DUlte^, /n— ^-^^ K^-Y^aMlllcJ: 9IsHk«jE 
T-A2tC^^igit(c{5il^tL, \9\m&jET — J*2&m 
1 T— AloW^<9ic[eIte$ii:^ 0 — lHlte«jEB8 
SnMJ)/ERfftt)2 3 tR#*|fi]lc|§WEK«i*n5^-7-fe 
y hHffiMMiRffiNi2 l wieieit *^**SH£Rtf- 

-fey HBHEBB««t««6<o jifi^ft4 U clsHfeafetc 
^LT^5^7t-y MH4gBlffil^tbRfff«i4 8tcfcig 
Stt, /N-^e^ y ^ /Wia 19 ^ 2 7-A 3 

m&mtt-em b/^^mm^ti. as 2 t-a 3 

IEr-A2^tt^t3f^« (t7tyFM) yII4 
Lfc Jft&frgftU l m V tcEfeg-frS,, ^2 
T — A 3 fi > [eUfc^IET— A2lC*tLTtelll 1 iC^i"^ 
PS:TI^t-rSR«l|iMb31», BU*> 3 yK5mm*irZ> 0 
[«MIjE6] 

[*KE*t**B*] 0 0 2 2 

[0 0 2 2] L^LftiSfe, IhIK^IET — A 2^|^j0^fc 
127- ^iiS?^F6]fC|HfflLTlHlKi-S<0-C, HI 2 le*3 

^tcio-cts^^^t, ^2 r-Afitg^f^ic-^^oi^ 

-CHteilft*:-*- 6Ct *C*5. *rO*SjH, I27-A3 
13, Il7-A[^L-C2^7C^T®it6r<}:{c^ 

5 0 tot, T-j*mmmwm<Dfrx\ -^<Dm^mm 
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L*ttfttf*6i\ H«*fll-H»K*3t» 

ftp** h<Z>Htt«Mft& LTMMT'fe^ 0 L^t> 
[^MIE7] 

[ffijE*|-*>i!g£] 0 0 2 5 
H*jE*ft] £3E 
[JSjEi*!^] 

[0025] m4\z^-tmmmmx^ mmmmmmt 

tetfjEBB«*lHl(ELttV^J:5Jci!fe»Lr, *7tyMa 
^E— ^ 1 2<D^o— ?%$\b<DTittZ.'<;V h 6 3 *r»tf 

6 2*sH^*ttrv^s 0 ^lt, pm«i6o 
btix^z 0 hmmawmvMQ so-asa 

left, Mg(EBB«18»ffln««i2 3*cH3E*n 

y^*«fcj: 0®^— ^(Olal(E**lHl<E«FIB8«ffl»* 
6 1 i:^-yir^ MeIteMSiUfi#ii£6 7 <Dj^;*f [c>gB L 
T\ ®mWjET—J*2k&2T— A 3 SrSi/^ig^ffi^ 

MfiIteBBfflSffl#*6 70^tcfixT, $27-^^3^ 
itT^2T — A 3&Uqe]3tef£iET — AriS|Hte L#l^ «fc 9 



[MIE»*«S4] 0 0 2 8 
[«IE*ft] 

[0 0 2 8] SfeK. H6(^i-HjK«tt(0|allE«lFjE«l 
tW^ ^^ri — >^9 1 ^jgfeLT— flc^«^RLT, «fc 
«!«<Z>lEli|te£ t)l r i9_O(D0g^S(C cfc ot*l» S ft 

MiMiil»^fttML, *ft«x©»**rft*. 

«««<o-tft-?ft»*:it«rH«pr«tc Lfcc 
[3&*IjE9] 

i ii7^ 2 ieie«jEr- 

a 

3 I27-A 5 @te«IEII8ffl 



6 *y±? hmmm«imm«i 

1 5 2tkS«EW*tt 

1 7 9£ibtt 

i 9 yu— 

2 1, 4 8, 8 3 z^-y^y Hgl||l 



1 2 - 

1 6 

1 8 

2 0, 



4 4 



2 3 

3 0. 

W 

3 7 

4 9 

5 1 

6 0 



iBj«HtjEHttm/&nffiN 

4 5 * — 9s^V*?>'if 



2 7 

3 2 



F^3 ufi ufi ^ 



6 5 me^iEiE^tt 



4 1 fflCffi'ftggW 



5 0 

5 6 

6 1 . 



8 2 H1& 



6 7 ^-^ir y h 



7 o 

8 1 ^:7ir yUa 



0] 

[M5E»««B«] mi 
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HHTE*jSfe] 



55 SfgffllC 
53 ttS£-fc>tfffllC \ 1 19 



6 



[^ffiliEl 1 ] 

[Mje#**««] mm 



[UREAS] 





Etc® 



(72) liiP 5b 

#3Emgf^mM* 2-2-3 -705 

(72)38W# 

jgMffi&ifcE'Wll 4 -22-13-909 
(72)$gE# ±» *fi- 

*«» = fflrtTT«?B753-28 

(72)3BW# flfjg 
(72)I8^# *WF 

^Km^maB&Jiw 2-2-3 



(72) mm^- mm 

^JSmf^^rtTm^ 3 -48-201 

(72)^p^# &m *w 

ft*JIRJI|lffr|Tj6IB»ril-ll-201 
(72)$g^# ^ Ib] 

*:IE*F*:ISRr|iBSfi8;l2:* £ * 1-4-21 
F* — 3C007 AS34 CX01 CX03 CX05 CY05 
CY06 HS27 HT21 HT40 MS07 
MS27 



